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INTRODUCTION. 



1 HE modus operandi of mercury, on 
ihe human body, has long been a matter of 
controversy among physicians. A question 
so interesting could not fail of exciting great 
attention, and accordingly, it has been the 
subject of much speculation and theoretical 
dispute. All who have written on this sub- 
ject, have agreed in considering mercury a 
stimulant ; but with respect to its peculiar 
manner of acting, theo^e have been various 
opinions. This is well calculated to shew 
how fond physicians have been, of rejecting 
the true, but too little trodden path to truth, 
which is experiment, and of wandering in 
the unbounded regions of speculation and 
hypothesis. And we will not be surprised 
at this, when we consider that it is easy to 



VI 



form a theory, and one which without ex- 
amination will appear plausible ; but that to 
adduce facts to support this theory, is much 
more difficult. 

The difficulty and laboriousness of expe- 
rimenting, appears to have been a great 
cause of preventing physicians from pursu- 
ing this mode of investigating truth ; and 
hence, the same phenomena have been at- 
tributed to various, and even opposite caus- 
es. To prove the truth of this remark, it 
would be necessary only to take a view of the 
theories which have been advanced with re- 
spect to the operation of the gases upon the 
human body, in producing disease. Dr. 
Girtanner for instance, supposes scurvy to 
be produced by an excess of oxygen, while 
Dr. Beddoes imagines it owing to a defi- 
ciency. 

Equally unfounded with these hypothe- 
ses, is the opinion of those authors, that 
mercury owes its activity to oxygen alone. 
This theory, though perhaps not generally 
adopted, appears to have advocates, which 
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will not appear strange, when we consider 
the celebrity of its authors, and the easy- 
method which it suggests of explaining the 
operation of a medicine so little understood; 
both of which have generally too much in- 
fluence in leading to the adoption of an o- 
pinion, without enquiring into its justness. 

It is this theory that I shall particularly 
notice, in the following essay, and to which 
my experiments are principally directed. I 
have chosen it as the subject of my inaugu- 
ral dissertation, from a conviction that the 
experiments of the late Mr. George Lee, the 
only person who has written in opposition to 
this doctrine, are not accurate, and conse- 
quently not sufficient to establish the opi- 
nion he has advocated. I have repeated the 
experiments of this gentleman, with some 
variation, and have made some additional 
ones, which I thought necessary to arrive 
certainly at the truth, and to put the ques- 
tion in dispute beyond doubt. I do not wish 
it to be understood by this, that I pretend 
to have ascertained the manner in which 
the several preparations of mercury, made 



Vlll 



by trituration, are fitted to act on the sys- 
tem ; for this, if it be discoverable, would 
require more experiments to ascertain it, 
than the time allowed me to prepare this 
essay, would admit of my making. I have 
merely reduced to a certainty what has not 
been hitherto proved, and by very few be- 
lieved, that the mercury in the blue pill is 
not oxydated, but only in a state of extreme 
division. 



EXPERIMENTAL ESSAY, 

ON 

MERCURY. 



Dr. Girtanner appears to have founded 
his theory of the modus operandi of mercu- 
ry principally upon the well known fact, that 
mercury in its crude state, when taken into 
the stomach, or applied externally to the 
human body, exerts no influence upon the 
system. He has also laid considerable stress 
upon the assertion, made by some, that this 
metal, after having proved active in the hu- 
man body, has passed through the pores of 
the skin, revived. 

As crude mercury is inert with respect to 
the human body, we are naturally led to at- 
tribute the activity of its several prepara- 
tions to a chemical change ; but it will not, 
I am persuaded warrant the theory which 
Dr. Girtanner delivered. 

With respect to mercury's being thrown 
out of the body, in a revived state, after hav- 
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ing produced its usual effects, admitting it 
to be a fact, I do not consider it as tending 
greatly to prove the doctrine, which it is 
made use of to support. For it is well known 
that many articles of the materia meclica, 
produce their effects without suffering any 
considerable loss of weight. I think then, 
from analogy, we are authorised to conclude 
that a mercurial salt, or oxyde may act on 
the system, and afterwards be decomposed, 
and the mercury discharged from the body. 
And that the fact, if it be one, will by no 
means admit of the inference which Dr. 
Girtanner has made, that " the oxyde of 
mercury, in passing through the human bo- 
dy, parts with its oxygen, and it is to this 
oxygen alone, which.remains combined with 
the system, that the effect produced by oxy- 
dated mercury is owing." This hypothesis, 
however, was conceived under the influ- 
ence of a belief, that mercury, in all its pre- 
parations, was in a state of combination 
with oxygen. 

To enter into a minute detail of the argu- 
ments which have been brought forward in 
favor of, and against this doctrine, would be 
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unnecessary, as it is by experiment alone 
that the question can be decided. It may 
not however be amiss to take a cursory view 
of some of them ; and I shall only notice 
some of those adduced in favour of it by 
Dr. Glover, in a paper on this subject, pub- 
lished in the sixth volume of the Medical 
Repository of New-York, in answer to the 
observations of Mr. Lee, before mentioned. 

Dr. Glover has tried to prove, first, " That 
it is not essential to the theory of oxygen, 
that an oxyde of mercury, when taken into 
the system, should be revived, to produce 
its usual effects': 2ndly, That certain effects 
are not to be attributed equally to all the 
constituent principles of a compound body; 
and lastly, That it is to oxygen alone that the 
several preparations of mercury owe their 
activity." 

The first of these positions I shall not 
consider; as whether it be true or otherwise, 
it cannot affect the point under our consi- 
deration. 

To shew that certain effects are not to 
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be attributed equally to all the consti- 
tuent principles of a compound body, the 
atmosphere is mentioned as an example, one 
of whose constituent principles only, has 
any share in some of its effects ; of which, 
combustion is mentioned. This I do not 
consider as an argument greatly favouring 
the doctrine which the gentleman advocates. 
For it is not certain that the component parts 
of the atmosphere are in a state of chemi- 
cal combination ; but on the contrary, argu- 
ments might be brought forward to render 
it at least probable that they are not ; and 
if this be the case, it is easy to understand 
how the oxygen of the atmosphere supports 
flame, while the azote remains passive. 

But if the constituent parts of the atmos- 
phere were in a state of chemical union, 
this would not go to shew that oxygen is 
the only active principle in a mercurial 
oxyde, or salt. 

Before taking any further notice of this 
gentleman's arguments, I shall relate an ex- 
periment of his, which he supposes proves 
that the mercury in the blue pill, is in the 
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state of an oxyde. This experiment was 
made by rubbing the pill in a mortar, and 
washing it in warm water, by which the 
mercury was not revived, but appeared, as 
he supposed, in the form of an oxyde. It 
is alledged that mercury will not unite with 
water, and as all the other component parts 
of the blue pill are soluble in this fluid, an 
inference is made, that if the mercury in this 
preparation were only mechanically divided, 
it should be revived by the above mentioned 
process. This however is certainly errone- 
ous ; for I shall presently shew that mercury 
is miscible with water, and that the blue pill 
cannot be deprived of all its vegetable sub- 
stance, by washing. 

It is is objected to the doctrine of Girtan- 
ner and Beddoes, that oxygen, when taken 
into the lungs, does not salivate. This Dr. 
Glover endeavours to do away, by saying, 
that " Vital air diluted, and in the state of 
atmospherical air, is a stimulus to which the 
lungs are accustomed; its effect therefore, 
will not be expected to be such as, when ap- 
. plied in a highly concentrated state, in the 

c 
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form of corrosive sublimate, to the stomach, 
an organ by no means accustomed to its ac- 
tion. In the one instance, it is a natural and 
accustomed stimulus ; in the other an arti- 
ficial and preternatural one." 

In answer to this I would observe, that 
other metallic calces and salts, do not sali- 
vate, or if they ever do, it is very rarely. 
The rust of iron, for example, may be taken 
in large quantity, and continued for a great 
length of time without producing this effect 
whereas a quantity of mercury containing 
much less oxygen than that combined with 
the iron, will uniformly induce a ptyalism. 
Beside this, we every day take into the sto- 
mach with our food, perhaps more oxygen 
than is contained in a quantity of mercury 
sufficient to salivate. Upon the whole, this 
doctrine would seem to rest upon a very 
slender foundation, even if it were true, as has 
been supposed, that mercury in all its pre- 
parations, was in a state of combination with 
oxygen ; but it will appear still more absurd 
when this opinion is proved to be erroneous. 

Before relating my own experiments, it 
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will be proper to take a general view of 
those made by Mr. Lee, which I shall next 
do, and endeavour to point out their inac- 
curacies. 

This gentleman's first experiment was 
made by triturating m-ereury, rhubarb, and 
conserve of roses together, in a marble mor- 
tar, until the mercury disappeared. These 
ingredients were weighed before the tritu- 
ration was commenced, and after it was fin- 
ished; the mass, on being weighed, was found 
to have suffered some loss, which was at- 
tributed to evaporation, and from which it 
was inferred that the mercury had absorbed 
no oxygen. This experiment was repeated 
with the same result. Mercury, conserve of 
roses, and flour, were next rubbed together 
for two hours, and the loss by weight, which 
took place, was fifteen grains. By way of 
comparison, the same quantities of flour, 
and conserve of roses were triturated toge- 
ther without mercury for the same length 
of time ; in which there was a diminution in 
weight of thirteen grains. 

These experiments are all liable to the 
same objections, which are, first. The ira- 
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practicability of getting the mass all out 
of the mortar, must have made it impos- 
sible to make an accurate calculation of 
the loss which took place, during the tritu- 
ration ; for what adhered to the mortar when 
the mercury was triturated, was much 
heavier than that which was left in it, in 
the comparative experiment: secondly, The 
impossibility of repeating the experiment un- 
der exactly the same circumstances*; 3dly, 
It is well known, that in triturating mercury 
in a marble mortar, part of the mercury 
will insinuate itself into the pores of the 
mortar; and lastly, The impossibility of de- 
termining the weight of oxygen. 

Mercury and hogslard were next rubbed 
together; first in the same manner with the 
above experiments, and afterwards in a cer- 
tain quantity of atmospheric air, confined 
over water, by means of a common apothe- 
cary's bottle with the bottom cut off, and a 
bladder tied over the mouth of it ; through 
which a pestle was passed. This bottle was 
placed over a glass mortar, fixed to the shelf 

* This Mr. Lee himself mentions as the cause of the differ- 
ence of loss in the experiments. 
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of a pneumatic tub. A portion of the air was 
then drawn out of the bottle by a syphon, 
and the height to which the water arose in 
the bottle was marked on the outside of it. 
After the trituration, the water appeared to 
be at the same height as before. 

No accurate conclusion can be drawn from 
these experiments; for the following reasons; 
first, The heat of the hand placed on the bot- 
tle, and the heat produced by trituration, 
must have considerably rarified the air in 
it ; and, secondly, Air may have been given 
out from the water. 

Having taken a view of Mr. Lee's expe- 
riments, I shall now proceed to relate my 
own,* of which those made by trituration, 
were performed in the same manner with 
this gentleman's last experiment, in a cer- 
tain quantity of atmospheric air. 

In order to do this, I tied a piece of blad- 
der, doubled, over and round the neck of a 

* It may not be improper to mention that most of these expe- 
riments, especially the principal ones, were made in the presence 
of Professor Woodhouse, who was satisfied with their accuracy. 
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glass jar, with a perforated top. In the part 
of the bladder which covered the mouth of 
the jar, an incision was made, through which 
a long pestle was passed, and the bladder 
tied firmly to it ; leaving a sufficient length 
of bladder to allow of the free motion of the 
pestle. A small glass mortar was then placed 
in a plate of water of about the depth of 2 
inches, and into the mortar were put two 
drachms of mercury, and about the same 
quantity of flour and water, made into a 
paste. The jar was then placed over the 
mortar and the trituration commenced, which 
was continued for four hours. 

The purity of the air confined in the jar 
was now tested, by passing one measure of 
it up over water, into the eudiometer of 
Fontaine*, and afterwards a measure of ni- 
trous air, procured from copper, a solution 
of nitre, and sulphuric acid, when there was 
an absorption of ninety-five degrees. A 
measure of common atmospheric air was 
then thrown up into the eudiometer, and 
tested in the same manner, and the absorp- 
tion was the same. Nitrous air however not 
being an accurate test of the purity of gas, 
I had recourse to phosphorus. 
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A small portion of phosphorus being pla- 
ced over water, in the eudiometer, contain- 
ing a measure of the air of the jar, and left 
to stand for forty-eight hours, produced an 
absorption of twenty-one degrees ; which 
shews that the air was unaltered. 

The mass in the mortar had become blue, 
but on inspecting it closely, I found that the 
globules of mercury had not entirely disap- 
peared. With a view, therefore, of com- 
pletely extinguishing the mercury, I repeat- 
ed this experiment, with the difference of 
making use of rhubarb instead of flour. 

EXPERIMENT II. 

Two drachms of mercury, and twenty 
grains of rhubarb, with a sufficient quanti- 
ty of honey to make the mass of such* aTon- 
sistence as to be easily rubbed, were tritu- 
rated together for three hours, at the end of 
which time, the mercury was completely ex- 
tinguished. The air was tested, and the ab- 
sorption was twenty-cne degrees. 

EXPERIMENT III. 

Two drachms of mercury, and three of 
gum arabic were triturated together for four 
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hours. At the end of this time, the air was 
tested, and the result was the same as in 
the former experiments. 

EXPERIMENT IV. 

Having proved by the foregoing experi- 
ments, that the mercury in the blue pill 
is not oxydated by the oxygen of the atmos- 
phere, I next wished to ascertain whether 
it received oxygen from any other source. 
For this purpose, I procured from the Penn- 
sylvania Hospital, a quantity of the blue 
pill.* Hot water was poured upon this un- 
til all the soluble parts were extracted. The 
residue, which was of a black colour, was 
then exposed to the sun, until it became per- 
fectly dry, when a considerable quantity of 
the mercury was revived. The mass was 
next placed on an iron support, under a 
bell glass, over water, in hydrogen gas, ob- 
tained from the filings of malleable~iron, 
and diluted sulphuric acid. The focus of an 
eleven and an half inch lens was then 
thrown upon it, and continued for fifteen 

* Some of the mass of which tliis was a part, had, I was in- 
formed, salivated several patients in that institution. 
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minutes. During this time, the air in the 
bell glass was so much expanded, as to cause 
the water to flow over the edge of the plate 
in which it stood, and part of the air made 
its escape. This was produced by the heat of 
the lens, communicated to the support, and 
the inflammable air dissolving a portion of 
the charcoal of the vegetable substance, with 
which the mercury had been triturated. 

The whole was now removed from the in- 
fluence of the lens, and set aside to cool; after 
which the water in the bell glass, was ob- 
served to be a little lower than at the begin- 
ning of the experiment, in consequence of 
the waste which took place. One measure of 
the air contained in the glass being thrown 
up into the eudiometer, over lime water, 
gave about one per cent carbonic acid gas : 
the white precipitate of carbonat of lime was 
^v?3^3)erceptible, and the fixed air which gave 
rise to it, was previously contained in the 
hydrogen gas, as appeared by testing it. 

On a lighted taper being applied to the in- 
flammable air, after the very small quantity. 

D 



( 22 ) 

of carbonic acid gas had been separated 
from it, it exploded in the same manner as 
hydrogen gas, holding a small quantity of 
charcoal in solution. 

This experiment proves, beyond a doubt, 
that there was no oxygen given out from 
the mass ; for if this had been the case, the 
oxygen of the oxyde of mercury would have 
united to the hydrogen gas and formed wa- 
ter, in consequence of which, that in the 
bell glass would have risen. 

EXPERIMENT V. 

Mercury and hogslard were triturated to- 
gether for four hours ; at the end of this 
time, the air in which they were rubbed was 
tested, and found not to be diminished in pu- 
rity. 

EXPERIMENT VI. 

For the purpose of separating the mercu- 
ry from mercurial ointment, I put a portion 
of this into a phial, which was exposed for a 
considerable time to a degree of heat suffi- 
cient to keep the ointment in a fluid state. 
It was then suffered to cool ; and on exam- 
ination, the mercury was found to be nearly 
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all revived ; the lard having in a great de- 
gree, resumed its natural colour. 

EXPERIMENT VII. 

I next wished to ascertain whether mer- 
cury would be acted upon by the gastric 
juice ; for which purpose 1 obtained a quan- 
tity of this fluid from the stomach of a dog 
that had fasted forty-eight hours. A. portion 
of this liquor and some mercury were put 
together into a phial, which was placed in 
the axilla of a person, and kept in that situ- 
ation ten hours. At the end of this time no 
change was observable in the mercury, ex- 
cept that of simple division, which took place 
to a very great degree upon agitating the 
phial. This experiment, however, affords 
no accurate conclusion, on account of a va- 
riety of circumstances. 

EXPERIMENT VIII. 

Six eight-ounce phials, marked 1, 2, 3, 
4, 5, 6, containing the following ingredients, 
were fixed to the spokes of the wheel of an 
electrical machine, by means of which, the 

included 
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included ingredients were agitated for six 
hours.* 

No. 1. Four ounces of pure mercury, and 
two ounces of water, in atmospheric air. 

2. The same quantity of mercury and water, 
in oxygen gas, which devoured nearly 
four measures of nitrous air, and gave, 
by the test of phosphorus, five per cent, 
azotic gas. 

3. Mercury alone, in atmospheric air. 

4. Mercury, iron tacks, and water, in at- 
mospheric air. 

5. Mercury and vinegar, in atmospheric air. 

6. Mercury and water. 

Having taken the phials off the wheel, 
they exhibited the following appearances. 

The water in Nos. 1 and 2, appeared of a 
black colour, but soon became transparent ; 

* This experiment, which, though not intimately connected 
with the subject of this essay, I thought, might with propriety 
be introduced in this place, was suggested by a similar one 
which Dr. Sanders made. He included one pound of mercu- 
ry in an iron box, with a quantity of iron nails, and a small 
portion of water. This box he fixed to the wheel of a carriage, 
and during a journey of four hundred miles, there were four 
ounces of a black powder formed, which the Dr. alledges was a 
true oxyde of mercury. 
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the colouring matter having subsided. This 
matter was collected by filtering the water, 
and exposed to a gentle heat, when it afford- 
ed nothing but running mercury. The ga- 
ses were unchanged. 

No. 3. Not the least alteration had taken 
place either in the mercury or the gas. 

No. 4. The air was unaltered. The wa- 
ter appeared of a black colour, arising from 
particles of iron detached from the tacks, as 
appeared by collecting and dissolving them 
in the sulphuric acid diluted with water, 
when upon the addition of the alcohol of 
galls, a black colour was produced, and by 
adding the prussiate of potash to the solu- 
tion, it yielded a copious precipitate of the 
prussiate of iron, or prussian blue. 

No. 5. None of the contents had suffered 
any alteration. 
No. 6. The water was slightly discoloured. 

From this experiment it is clear, that the 
black powder produced by the agitation of 
mercury in water, is nothing more than a 
mixture of these substances, and not a calx 
of mercury as has been by chemists imagin- 
ed. Chaptal supposes it to be an oxyde, and 
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that the oxygen contained in it, is derived 
from the water* in which the mercury is a- 
gitated. This however is proved to be erro- 
neous, by the experiments of Dr. Priestley, 
who found that the power of water to pro- 
duce this powder, is not lessened in the 
smallest degree by repeatedly agitating mer- 
cury in it ; which would unquestionably be 
the case, if the powder were owing to a 
combination of the oxygen contained in the 
water, with the mercury. 

It would be unnecessary to make any re- 
marks on the foregoing experiments, as the 
true conclusions from them must be obvious. 
They prove beyond a doubt, as was before 
observed, that mercury, in at least one of its 
preparations, namely, the blue pill, suffers 
no chemical change before being taken into 
the body. The question then naturally oc- 
curs, to what does the mercury in this pre- 
paration owe its activity ? This, though 
there have been many conjectural explana- 
tions given of it, must be acknowledged still 
to remain in obscurity. Every opinion on the 
subject appears to be liable to objections. 

* What is meant above is the oxygen diffused through water. 
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Some have supposed mercury, in the se- 
veral preparations made by trituration, to 
be rendered active by a minute division of 
its globules, thus fitting it for absorption. 
But this, admitting that the mercury is ab- 
sorbed, does not account for its activity. For 
if it undergo no change, except that of sim- 
ple division ; if it suffer no chemical altera- 
tion, after being taken into the system, it 
must still be in the state of crude mercury, 
which, when taken into the stomach, though 
it is not absorbed, is applied to the aliment- 
ary canal, without affecting it. Another o- 
pinion on this subject is, that mercury is 
acted upon by the phosphoric acid, suppos- 
ed to be always present in the gastric juice. 
This opinion, however, is certainly hypo- 
thetical, and not very plausible. For it is 
uncertain whether the phosphoric acid ex- 
ist in the gastric juice, and if it be contain- 
ed in this fluid, the quantity must be so ve- 
ry small, as not to acton mercury, in any 
considerable degree.* 

The most probable conjecture which has 
been offered, to explain this phenomenon, 

* Mr. Lee mentions that he could not detect this acid in the 
gastric juice of dogs, by means of blue vegetables. 
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appears to be, that mercury is dissolved by 
the gastric juice. This opinion is strength- 
ened by a fact which is related, of copper 
having been dissolved in the stomach. It is 
also alledged by some respectable practi- 
tioners of medicine, that iron-filings are e- 
qually active with the oxyde of this metal, 
which, if it be true, would seem to shew, 
that iron undergoes a solution in the body. 
And, from analogy with this, it appears rea- 
sonable to infer that mercury suffers the 
same change. 

It may readily be perceived why this me- 
tal in the form of blue pill, should be dis- 
solved in the stomach, while in its running 
state, it suffers apparently no change. Tri- 
turation, by dividing minutely its globules, 
exposes a larger surface to the action of the 
gastric juice. And beside this, it must be 
evident, that running mercury passes out of 
the stomach very soon after being swallow- 
ed ; whereas by being intimately blended 
with other substances, that is prevented, and 
time thereby allowed for the gastric juice to 
act upon it. 
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This however does not account for the 
activity of mercurial ointment, the metal in 
which it has been rendered probable, is in 
the same state with that in the blue pill. If 
this be the case, and if mercurial ointment 
be taken into the system, of which there 
ought to be I think no doubt, it might be 
supposed that this metal is dissolved in the 
circulating mass. But this is mere conjecture. 
That mercury however, in the above men- 
tioned preparations, undergoes in the body 
a change by which it is fitted to act on the 
system, is I think certain, but where or in 
what manner this is effected, remains yet 
to be determined. 



FINIS. 



